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an improved linkage mechanism prticulrly 
adapted for bringing forward .a tool to ber 
against a relatively fragile article vithout :im- 
pact and for quickly removing said tool afer a 
5 predetermined rime. 
Another object of my invention.is o provile a 
linkage mechanism of the afore«mentioned 
which may be readily adjsted fo operate ai aY 
desired position or angle with reference to .a w_e.rk 
Io plece. 
In accordance with my inventioni I providê 
resflient linkage mechanism wherein the 
operation ls achieved by means of a fluid-nder 
pressure, generally compressed ir, .which is .used 
15 fo restore a deformable .body to its normal shp¢. 
A tool is fixed fo a support arm, which rm 
normally forced forward into the operating 
tion by means.of a spring. When in the 
ing position,.a portion of the support arm Presses 
20 against a closed resilient body which may, :fQr 
instance, be a short piece of rubber tube, .whieh 
is transversely deformed by.the arm lortion. he 
rubber tube is closed and bas a coup!ing a one 
end for connection to a supply of compressd 
25 air and an escape vent af the other. 
To return the tool to ifs nonopeating position, 
compressed air is supplied to the rubber ube 
which thereupon fllls out and moves the support 
arm back against the force of the spring .thereby 
30 carrying the tool away from the work piece. 
the succeeding operation, in order fo bring the 
tool forward slowly, the supply of compresed 
is shut off and the charge of air within £he tube 
escapes relatively slowly through the air v, ent. 
35 As the air pressure decreases, the folce of ',th_e 
spring causes the projection on the suppor am 
again fo deform the tube so that the topl slaw.ly 
returns fo the operating position. The fact'that 
the tool is brought forward by means of .a spring 
provides a certain resiliency in its .positioning 
which compensates for the dimensional tolerances 
of successive work pieces such as glass-bu.lbs. 
For further objects and advantages and for a 
better, understanding of my invention, attention 
is now directed fo the following description and 
accompanying drawing. The features of my in- 
vention believed to be novel will be mere par- 
ticularly pointed out in the appended claire. In 
the drawings, wherein like reference numerals 
refer fo corresponding elements: 
Fig. 1 is a fragmentary view, partly schematic 
in form, of one head or chuck of a rotary turret 
machine with a glass bulb mounted in operative 
ioosition .thereon, and illustrating the position- 
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This invention relates t a machine for cir- 
cularly marking glass bulbs and comprising a 
flexible linkage mechanism of the pneumatic 
type which is particularly adapted fo provide a 
slow operation of a member, such as a tool, from 
one position to another, and a relatively fast re- 
turn to the original position. 
The invention is particularly useful in glass 
and molded article manufacturing and may be 
utilized in conjunction with machines of the type 
commonly referred fo as rotary turret machines. 
These generally comprise a rotating platform or 
turret having a series of heads or chucks, each 
adapted fo receive and hold a work piece such 
as a glass bulb, lamp, or similar article. The 
turf.et is intermittently rotated in order fo ad- 
rance each head or chuck through a series of 
work positions, the chucks being simultaneously 
spun or rotated while in these positions. A par- 
ticular operation is performed on the work piece 
in each position of the chucks while the turret is 
stopped thereat, the operation being done by a 
cutting or scraping or abrading tool which is 
brought forward to bear against the work piece 
in that position. 
My invention is particularly concerned with a 
new and improved pneumatic flexible linkage sys- 
rem for advancing or bringing forward a tool 
against the work piece, such as a glass bulb, un- 
der conditions such as described above. Gen- 
erally, itis necessary that the tool be brought 
forward Telatively slowly against the bulb in 
der to prevent possible fracture or breakage as 
might result from the impact of the tool should 
ït descend quicMy. Since, of necessity, there 
must be slight variations in dimensions between 
different bulbs, a degree of tolerance must be 
provided in the movement of the tool, and this 
may be taken care of by providing a certain 
amount of resiliency in the linkage mechanism. 
Also, after the operation has been performed upon 
.the bulb, which operation may be either cutting, 
scraping, or abrading, if is desirable that the tool 
be removed from the bulb in the shortest possi- 
ble rime in order that the turret may then be 
stepped or advanced fo ifs next work position 
without deay. 
Accordingly, itis an object of my invention to 
provide a new and improved linkage mechanism 
having a slow operation in one direction and a 
fast operation in the other coupled with a cer- 
tain amount of resiliency in ifs movement fo com- 
pensate for unavoidable dimensiona variations 
between successive work pieces. 
A further object  of my invention is to provde 
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ing of a pneumatic linkage mechanism for ad- 
vancing a scraping cutter against the bulb. 
Fig. . is a side elevation of a pneumatic linkage 
mechanism embodying a preferred form of my in- 
vention. 5 
Fig. 3 is a plan view of part of the saine linkage 
illustrating the deformation of the rubber tube. 
Figs. 4 and 5 are cross sectional and side views, 
respectively, of a hard rubber scraping cuiter 
which may be used in conjunction with my 10 
pneumatic linkage mechanism for cutting circu- 
lar grooves or rings on the enameled surface of a 
glass bulb. 
Fig. 6 is a plan view, partly in section, of a com- 
plete linkage assembly showing in greater detafl 15 
the mounting of the scraping cutter. 
Referring to Fig. 1, the rotary turret machine 
comprises essentlally a circular platform | piv- 
otable about a shaft 2. At spaced intervals near 
the periphery of the platform |, are located a 2O 
number of heads or chucks 3 for receiving and 
holding glass bulbs or similar articles. Head 3 
may comprise a number of centering posts 4, a 
central support cote 5 and clamping .pieces or 
jaws 6. The clamping jaws bave projecting pot- 25 
tions 7 locMng into a grooved disc 8, which disc 
may be moved vertically by means of a rod 9 in 
order to operate the jaws and lock or release a 
glass bulb |8. Head 3 may spin with relation fo 
the platform | and is linked by means of a planer 3o 
gear | | to a sun gear | 2 which is fixed te the sup- 
porting shaft 2. 
The operation of the turret may be summarized 
briefly as follows: The shaft 2 and the sun gear 
|2 rotate at a constant speed. Indexing means, 35 
hot shown in the drawing, are provided for inter- 
mittently locking or releasing platform | while 
simultaneously releasing or locking head 3 with 
respect to platform |. In the flrst-mentioned 
condition, the platform being locked, the head 40 
spins or rotates with respect to the platform at a 
relatively high speed. In the second condition, 
the head is locked to the platform; and the plat- 
form, being free, rotates with the sun gear. Thus, 
by suitable indexing means, the turret is inter- 45 
mittently rotated in order to advance each head 
through a series of work positions, and the heads 
spin while flxed in each individual position. 
The drawing in Fig. 1 shows a glass bulb |0 
mounted and centered within the head or chuck 5O 
3. The upper end or expanded portion of the 
bulb bas prevlously been coated with an enamel 
or silica mixture |3, for instance, by a suitable 
dipplng process. It is desired to cut a number 
of clear, circular rings or grooves 4 by removing 55 
the enamel in accordance with the required pat- 
terri. This is achieved by means of a hard rubber 
scraping tool |5 having a relatively blunt edge 
of sultable size and shape which is brought to 
bear against the surface of the bulb while if is 60 
spinning in the position shown. 
The pneumatic linkage, in accordance with my 
invention, for effecting the required movement 
of the teol 5 comprises a support arm |6 to 
which the teol is affLxed at one end and which is 65 
secured by means of a resilient spring blade |7 
te a support block 9. Block |8 holds a short 
piece |9 of resilient rubber tube so located that 
a vertical extension of arm |6 bears transversely 
against it. Block 9 is located with respect fo 70 
the operating position of the rotary turret bY 
means of a suitable clamping system 29. TUbe 
|9 is connected at one end by means of flexible 
tubing 2 | to a supply of compressed air hot shown 
in the diagram. On the opposite side of rubber 75 
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tube |9 is a small air vent for allowing air fo 
ecape from within the tube. 
In the absence of a supply of compressed air to 
tube |8, spring |7 forces support .arm |5 down 
and the vertical projection thereof collapses the 
side of the tube. However, as soon as compressed 
air is supplied fo the tube through the tubing 2 |, 
it expands and forces the vertical projection to 
the left thereby causing the support arm |8 fo 
pivot with respect te block |8 so that teol |5 is 
raised. The teol or scraping cutter |5 is held up 
in this position whenever the platform | fo- 
tares the chucks or heads fo their successive po- 
sitions. However, when the platform | is stopped 
in one position and the heads are spinning, the 
supply of compressed air is cut off so that the ac- 
cumulated charge of air within the tube | 9 slowly 
escapes through the air vent. It is then possible 
for spring 7 te cause arm |5 te. pivot and once 
more deform tube |9 so that the scraping cutter 
is slowly brought down into the operative posi- 
tion. 
An actual construction of an embodiment of 
my invention will now be described in detail in 
order te illustrate the sirnplicity and compactness 
thereof, and also its advantages for the previous- 
ly mentioned application of marking clear rings 
or grooves on the enameled surface of a glass 
bulb. Referring te Figs. 2 and 3, the support 
arm |8 ïor the cutter comprises a straight por- 
tion 23 and a pin 24 mounted vertically ai right 
angles te the body of the arm and at the left end 
thereof, this pin constituting the previously men- 
tioned vertical extension. The support block |8 
comprises a lower main portion 25 and an upper 
clamping portion 29, both portions being secured 
together by suitable means such as machine 
screws 27. The upper and lower portions of 
support block |9 are hollowed out fo form orthog- 
onal cylindrical cavities 28 and 29 which project 
slightly into each other's adjoining sides. Pin 24 
moves within the flrst cavity, whereas the short 
rubber tube |8 is fltted within the second cavity 
in such manner that its left side bears against the 
pin 24. Portion 23 of arm 6 is resflientlY at- 
tached to. the block |8 by means of a short blade 
spring |7 which in its normal position causes a 
deformation of tube |9 in the manner shown in 
Fig. 3. A rod-like projection 38 at the left end of 
block  9 serres as means for clamping the assem- 
bly to a suitable suuport, as shown at 29 in Fig. 1. 
Referring more particularly te Fig. 3, it will be 
observed that tube |9 is closed at both ends by 
means of circular plates 3| and 32. Plate 3| has 
a suitable threaded opening S for receiving a 
hose or tubing connection to a compressed air 
supply, whereas plate 32 has a small vent 34 in 
the center thereof te permit the escape of air 
frorn the tube. Although no means h.ave been 
shown for controlling the escape of air from the 
vent 34, it will of course be understeod that a suit- 
able needle valve may be provided to regulate said 
escape and control the rate of movement of the 
cutter when it returns te its operative or down 
position. 
Referrlng to Figs. 4 and 5, scraping cutter |5 is 
formed from a disc of relatively hard, molded rub- 
ber or similar composition, of which the rira is 
formed to .a conical shape as shown at 38, with 
the apex of the conical portion cut off as shown af 
7. Right angled portions 9 are cut away from 
the rim of the disc thereby leaving projecting 
right angled teeth 39 which serve as the cutting 
or scraping edges. Cutter | 5 is secured to the arm 



|6 by suitable clamping plates 46 and 4| which 
are mounted on either side of the cutter. 
Referring to Fig. 6, the cutter is secured fo the 
straight portion 23 of support arm |6 by means 
of a screw 42. The cutter can be rotated on the 
screw in ortier fo place another cutting or scrap- 
ing edge inte the operative position whenever a 
previous one becomes worn. An indexing system, 
comprising a pin 43 and a detent spring _ per- 
toits locking the cutter into any one of eight avail- 
able positions. 
The cutter which has been described has con- 
siderable advantages for the present application 
over a hardened steel knife cutter of more con- 
ventional f0m. In the flrst place, the cutter 5, 
being ruade out of a molded disc, may be accu 
rately formed, .and thereafter the individual 
ring orscraping teeth sections are likewise accu- 
rately dimensioned. The indexing mechanism 
permits rotation of the disc in ortier te put the 
next teoth section into service whenever one has 
become worn.. The use of a hard rubber compo- 
sition bas also been round preferable to metal cut- 
ters since the enamel coating which itis desired 
fo scrape off the glass bulb contains a high pro- 
portion of siliea which would wear steel very 
quickly, whereas It does not appear te bave a 
like effect on a hard rubber composition. 
While a certain speciflc embodiment bas been 
shown and described, it will, of course, be under- 
stood that various modifications may be ruade 
without departing from the invention. Thus, the 
use of the linkage mechanism which bas been 
scribed in con.iunction with the rotary turret ma 
chlne shown is by way of illustration and is hot to 
be construed as a limitative example. As for t]e 
actual:linkage mechanism, itis evident that mauy 
variations .as to size nd shape a.nd dJspesitio 
of the component parts may be marie. Thons, other 
types or shapes of resilient deformable contaiuers 
may be used in lieu of the cy!indrical rubber tube 
which hs been described. Tbe appended claims 
are, therefore0 intended fo cover any such nodi- 
flcations coming within the true spirit and scope 
of the invention. 
What I claire as new and desire fo secs;re by 
]:tters  Patent of the United States is: 
1. In combination with a machine for automat- 
ically [ocating and spinning successive lass bulbs 
ata work station, a flexible linkage mechanism 
positioned .at sald station for bringlng forward a 
scraping tool against said bulb relativelç slowly 
and for removing said tool relatively quickly, com- 
prising a Support block, an operating arm carry- 
ing said tool, a spring attaching sald arm fo said 
block-and tending to make said arm pivot in a 
plane, a cylindrical cavity within said block with 
its axis normal to said plane, a resilient deform- 
able cyllndrical closed container fltted within said 
cavity, a second cavity within said block project- 
ing slightly into sald cylindrical cavity near 
raid-point, said arm having a portion entering 
said second cavity and bearing against the side 
of said container, thereby causing a partial col- 
lapse thereof by the force normally applied ,by 
said sprlng through said arm, a coupling for ad- 
mitting a supply of compressed air fo said con- 
tainer and an air vent for allowlng the escape 
of air therefrom ai a controlled rate, said com- 
pressed air restoring said container toits unde- 
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formed state in ortier fo secure a quick removal 
of said tool, and the escape of air therefrom caus- 
ing said container fo return fo its deformed state 
and resulting in the slow bringing forward of 
5 said tooL 
2. In combination with a machine for auto- 
matically locating and spinning successive glass 
bulbs af a work station, a mechanism for mak- 
ing circular markings on said bulb comprising 
lO a support block located at said station, an oper- 
ating arm carrying a scraping tool, a spring 
taching said arm to said block and bending fo 
make the arm pivot in a plane whereby fo bring 
said tool ino engagement with said bulb, a ylin- 
15 drical cavity within said block with ifs axis nor- 
mal fo said plane, a resilient deformable cylin- 
drical closed container fltted within said cavity, 
a second cavity withln said block projectlng 
slightly into said cylindrical cavity, said arm hav- 
20 ing a portion entering said second cavity and 
bearing against the side of said container, there- 
by to deform if through the force normally ap- 
plied by said spring, means for admitting a sup- 
ply of compressed air through said container, 
25 said compressed air restoring said container to 
its undeformed state in order fo pivot said arm 
and disengage said tool from the bulb, and an 
opening in said container for allowing air fo es- 
cape therefrom af a controlled rate fo allow if 
3O fo return to its deformed state and permit said 
tool fo engage a successive bulb. 
3. In combination with a machine for auto- 
matically locating and spinning successive glass 
bulbs at a work station, a mechanism for mak- 
35 ing circular markings on said bulbs comprising 
a support block, located at said station, an op- 
erating arm carrying a scraping tool, a blade 
spring attaching said arm to sad block and tend- 
ing to pivot said arm to bring the tool into en- 
40 gagement with the bulb, a cylindrical cavity 
within said block with it axis substantially nor- 
mal to the pivotal plane of said arm, a short flex- 
ible tube fitted within said cavity, a second cav- 
ity within said block projecting slightly into said 
45 cylindrical cavity, said arm having a portion en- 
tering said second cavity and bearing against 
the side of said tube and causing a partial col- 
lapse thereof as a result of the force applied by 
said spring therethrough, neans for admitting 
50 a supply of compressed air to said tube, said com- 
pressed air restoring said tube to its undeformed 
state thereby fo pivot said arm and disengage 
said tool from the bulb, and an opening in said 
tube allowing the escape of air therefrom at a 
55 limited rate to permit if fo return to lts deformed 
state in order to return said teol gradually into 
engagement with a successive bulb at said work 
station without danger of breaking the bulS. 
60 ADRIEN . CASLER. 
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